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(54) COMPOSITE MATERIAL FOR LEAD FRAME AND SEMICONDUCTOR PACKAGE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an Inexpensive base 
stock for a lead frame provided with mechanical strength that a 
lead material is not easily deformed, capable of radiating the heat 
generation of an element with high efficiency, excellent in electric 
characteristics and good in etching and punching properties 
needed for the pattern formation of a lead frame, to provide a 
method for producing It and to provide a semiconductor package 
using it. 

SOLUTION: A lead frame 1 is formed from a composite material 
for a lead frame by punching or etching. The composite material 
for a lead frame is a composite rolled material contg. copper(Cu) 
and >50 wt.% molybdenum(Mo) and has 40 to 250 jim sheet 
thickness, 160 to 250 W/m k thermal conductivity, 180 to 280 GPa 
Young's modulus, <11x10-6/K thermal expansion coefficient and < 

10 g/cm3 density. For producing this composite material for a lead frame, powder obtd. by sufficiently 
mixing Cu powder of <30 /xm and Mo powder of 2 to 6 /im so as to contain copper(Cu) and >50 wt.% 
molybdenum(Mo) is mixed with a binder, and kneaded sufficiently, and, after that, it is subjected to 
extr usio n moldin g, sinterin g and cold rollin g or warm rolling to obtain a Cu-Mo composite rolled material. F l 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor package using the Cu-Mo composite used for a 
leadframe, the manufacture approach of that, and it about a semiconductor device. 

[0002] 

[Description of the Prior Art] In the semi-conductor field, the densification of IC chip and improvement in the speed are 
promoted increasingly, and the formation of many pins of a chip and ** pitch-ization progress in connection with it, and 
since the Joule's heat per [ which increases by improvement in a degree of integration further ] unit volume increases, it is 
necessary to radiate heat more efficiently. 

[0003] Although many Cu(s), Cu system composites, etc. are used for the component loading substrate ingredient in order 
to make efficient heat dissipation nature generated in a semiconductor device, the role which a leadframe plays with the 
advance of high-performance-izing of a semi-conductor in recent years becomes increasingly important, and it is needed 
not only an electrical property but that it is the ingredient which has high heat dissipation nature. 
[0004] 

[Problem(s) to be Solved by the Invention] that there is generally a mechanical strength which (a) lead material does not 
transform easily as leadframe material of a semiconductor device, diffusing efficiently to generation of heat of a (b) 
component, excelling in (c) electrical characteristics, that the etching nature required for pattern formation and punching 
nature of a (d) leadframe are good, and (e) - a cheap thing etc. is required. 

[0005] therefore -- although Cu or Cu alloy, the Fe-nickel alloy, or Fe alloy is mainly spent ~ any - merits and demerits - 
- it is - an above-mentioned property - ** BE ******** things are difficult. That is, although conductivity and thermal 
conductivity are excellent, coefficient of thermal expansion of Cu is large, and inferior in it in reinforcement. Moreover, 
although Cu alloy and Fe radical alloy are excellent in a mechanical strength, thermal conductivity is not considerably so 
good from dozens of or less W/m-K and the point low of heat dissipation nature. 

[0006] The Cu-Mo composite material with which the mechanical strength is used for the heat dissipation substrate 
mainly carried in an IC package by the metal matrix composite which combined large Mo with the coefficient of thermal 
expansion near Si, and employed both property efficiently with Cu excellent in conductivity and a thermal conductivity 
property on the other hand is indicated. 

[0007] However, it is not appropriate as the manufacture approach from the reasons of it being clear that must make 
[ many / quite ] the count of rolling and that part manufacturing cost becomes high, and Mo particle being extended by 
making [ many ] working ratio, and the anisotropy of coefficient of thermal expansion becoming large on a property to 
produce the plate around thickness (T) 100 micrometers by this approach. 

[0008] Then, the technical technical problem of this invention is to offer the material for leadframes which satisfies all the 
requirements that are the above-mentioned (a) - (e), its manufacture approach, and the semiconductor package using it. 
[0009] 

[Means for Solving the Problem] the compound rolled stock which contains copper (Cu) and 50% of the weight or more 
of molybdenum (Mo) according to this invention - it is - below 40-250 micrometers of board thickness, thermal 
conductivity 160 - 250 W/m-K, Young's modulus 180 - 280GPa, coefficient-of-thermal-expansion 1 lxlO-6/K, and 
consistency 10 g/cm3 The composite for leadframes characterized by consisting of the following composites is obtained. 
[0010] Moreover, according to this invention, in said composite for leadframes, it consists of Cu-Mo compound rolled 
stock, and the composite for leadframes with which the ratio [(LAV) Y/(LAV) X] of the aspect ratio (LAV) of each Mo 
particle of the rolling (Y) direction and the direction of a rolling perpendicular (X) is characterized by the anisotropics of a 
coefficient of thermal expansion being below 1.5xl0-6/K or less in two is obtained. 
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[001 1] Moreover, it is the Cu-Mo compound rolled stock in which said leadframe contains copper (Cu) and 50% of the 
weight or more of molybdenum (Mo) in the semiconductor package equipped with the leadframe which carries semi- 
conductor components, and they are below 40-250 micrometers of board thickness, thermal conductivity 160 - 250 W/m- 
K, Young's modulus 180 - 280GPa, coefficient-of-thermal-expansion llxlO-6/K, and consistency 10 g/cm3. The 
semiconductor package characterized by having the following is obtained. 

[0012] Moreover, according to this invention, in said semiconductor package, the semiconductor package to which said 
Cu-Mo compound rolled stock is characterized by for the ratio [(L/W) Y/(L/W) X] of the aspect ratio (LAV) of each Mo 
particle of the rolling (Y) direction and the direction of a rolling perpendicular (X) being two or less, and the anisotropics 
of a coefficient of thermal expansion being below 1 .5xlO-6/K is obtained. 

[0013] Moreover, after adding a binder to the powder which mixed enough Cu powder 30 micrometers [ or less ] and 2-6- 
micrometer Mo powder so that copper (Cu) and 50% of the weight or more of molybdenum (Mo) might be included and 
kneading enough, the manufacture approach of the composite for leadframes which carries out extrusion molding and is 
characterized by sintering and cold roUing, or carrying out warm rolling and obtaining Cu-Mo compound rolled stock is 
acquired. 

[0014] Moreover, according to this invention, it sets to the manufacture approach of said composite for leadframes, and 
said Cu-Mo compound rolled stock is 3 below 40-250 micrometers of board thickness, thermal conductivity 160 - 250 
W/m-K, Young's modulus 180 - 280GPa, coefficient-of-thermal-expansion 1 lxlO-6/K, and the consistency of lOg/cm. 
The manufacture approach of the composite for leadframes characterized by having the following properties is acquired. 
[0015] Furthermore, according to this invention, it sets to the manufacture approach of one of said composites for 
leadframes. The ratio [(LAV) Y/(LAV) X] of the aspect ratio (LAV) of each Mo particle of the rolling (Y) direction of said 
Cu-Mo compound rolled stock and the direction of a rolling perpendicular (X) said cold rolling or warm rolling or less by 
two The manufacture approach of the composite for leadframes characterized by carrying out so that the anisotropy of a 
coefficient of thermal expansion may become below 1.5xlO-6/K is acquired. 
[0016] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of operation of this 
invention. 

[0017] Drawing 1 is the sectional view showing the semiconductor package by the gestalt of operation of this invention. 
Moreover, drawing 2 is the plan showing the leadframe used for the semiconductor package of drawing 1 . 
[0018] If drawing 1 is referred to, the semiconductor package 10 left the outer lead section terminal 4 for the bonding wire 
7 which connects the leadframe body 6 equipped with the inner lead section terminal 5 prolonged in the method of inside 
from the outer lead section terminal 4 which extends outside from the stage section 2 which carries the semi-conductor 
(IC) chip 1, and the leadframe base 3 and the leadframe base 3, and the leadframe base 3, and a semiconductor chip 1, and 
these, and is equipped with the wrap loading substrate 8. 

[0019] If drawing 2 is referred to, a leadframe 1 1 will be pierced to one with a press, having a carrier part 12 and the 
connection section 13 from the thin tabular long material for leadframes, or will be formed of etching. A carrier part 12 
and the connection section 13 are folded in the case of formation of a semiconductor package 10. 

[0020] In the leadframe by the gestalt of operation of this invention, after adding a water-soluble binder, a plasticizer, and 
pure water, kneading enough, after carrying out homogeneity mixing of Cu powder and Mo powder which were blended 
at a desired rate enough, and carrying out extrusion molding of this kneading material, a debinder and the T40- 
250micrometer thin plate obtained by the manufacture approach of sintering and rolling out are used as a material for 
leadframes. 

[0021] As a Cu content of the material for leadframes, the Cu-Mo composite with which Mo occupies the remainder by 

10-50 mass % is suitable, considering thermal conductivity, coefficient of thermal expansion, and rigidity. 

[0022] Moreover, a leadframe touches air in many cases, and unless 150 or more so-called W/m-K can be found, it cannot 

be used as a heat dissipation ingredient. While densification in recent years progresses, 160-170 or more W/m-K is 

desirable. 

[0023] The comparison of many properties of the existing typical lead frame material and this invention article is shown 
in the following table 1. 42 alloys are ingredients generally used often with the Fe-42%nickel alloy, 600 or more MPas of 
tensile strength and a high conductivity-type Cu alloy show the thing more than 75%IACS, and a high intensity mold Cu 
alloy shows those examples of representation. 

[0024] Each this invention article is synthetically excellent in thermal conductivity, coefficient of thermal expansion, 
Young*s modulus, conductivity, etc. Moreover, other properties are excelled although coefficient of thermal expansion is a 
little large as compared with 42 alloys. Although the characteristic value of below 30 mass %Cu-Mo is ahnost equivalent 
and it is less than conductivity as compared with a high conductivity-type Cu alloy when the property of a high intensity 
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mold Cu alloy is seen, it turns out that it excels considerably as general leadframe material from other characteristic 
values being excellent. 
[0025] 
[Table 1] 







* S5 TO S 


mm <Mmm> 








A,^*4 


10 


30 


50 




142 


164 


190 


250 


13 


170 


300 




5.1 


8.0 


7.7 


10.5 


4.3 


16.9 


17.1 




830 


780 


660 


530 


640 


>698 


470-549 




282 


280 


220 


180 


150 






mt (Hv) 


270 


265 


200 


150 


20 


180-220 


135-160 




18 


3 


5 


17 


5 


6 


6 




29.8 


32 


43 


57 


3 


>40 


>80 




10.2 


10.0 


9.7 


9.5 


8.26 







*3ttOL IN-7 025. l/2aa^ (Cu-3%Ni-0. 65^Si-0. 1 
S%Ms) 

*4ttOMCL-l. l/2fia (Cu-0. 39tfCr-0. lZn-0. 0596M 
g-0. 02Si) 

[0026] this invention article is an approach by extrusion currently indicated by JP,7-307422,A, and it is manufactured as 
follows so that it may be suitable as a lead frame material. 

[0027] Mo powder with a mean particle diameter (Fsss) of 2-6 micrometers - said - Cu powder 30 micrometers or less is 
10-50 mass % added, and it mixes to - homogeneity enough. To this mixed powder, as a binder, tensile force and debinder 
nature use an industrial use pro bilene glycol for good methyl cellulose and a surface active agent, use pure water for a 
solvent, and knead. Through ones is spread over a kneading machine several times, and a binder is spread over 3 rolls 
about 10 times in through 10 minutes, and a stacking tendency is brought to kneading at Mo particle, and thickness (T) 
0.1-1.8mm, desirably, it extrudes by T0.2-L2mm and the Green object is acquired. After carrying out the debinder of this 
Green object enough, the sintered material is rolled out and the T40-250micrometer plate which carried out ebumation is 
obtained. In the aspect ratio (the diameter of the longest / ******: L/W) of Mo particle of this rolled plate It is aspect ratio 
[ of the parallel (Y) direction ] (L/W) Y to a rolling direction. It is aspect ratio (L/W) X of the direction of a perpendicular 
(X) to a rolling direction. A ratio [(L/W) Y/(L/W) X] is two or less. The anisotropy of a coefficient of thermal expansion 
is acquired for the plate of surface roughness Ra<=0.1 micrometer and Rmax <=1 by below 1 .5xl0-6/K. 
[0028] If the anisotropy and surface roughness of a coefficient of thermal expansion as a lead frame material are above- 
mentioned RE ** RU and it is a property by the above-mentioned table 1, there is no fall of the bonding strength by 
generation of heat at the time of semiconductor device assembly or the heat generated at the time of actuation, and it can 
be said to be the ingredient which can bear impacts, such as deformation, vibration, etc. by heat. 
[0029] Moreover, the right and wrong of punching nature required as leadframe material or etching nature are also the 
hnportant point. 

[0030] Here, since Cu and Mo are carrying out ebumation of the punching enough, a crack and a crack generate and are 
good [ the punching ] on a side face or a front face. On the other hand, it is [ as / indicated / by JP,9-148491,A ] 
satisfactory, although etching nature requires a technique since Cu and Mo are intermingled. 

[0031] Hereafter, the example of manufacture of the compound rolled stock for leadframes by the gestalt of operation of 
this invention is explained. 
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[0032] (Example 1) Mo powder with a mean particle diameter (Fsss) of 3 micrometers — said — 10 mass % add 8- 
micrometer electrolysis Cu powder, and mix to - homogeneity enough. Methyl cellulose was mixed as a binder, industrial 
use propylene glycol and pure water were mixed with this mixed powder as a surfactant, and it kneaded. Through one was 
spread over the kneading machine 3 times, the binder was spread over kneading 10 times in through 10 minutes at 3 rolls, 
and it was made the hyperviscous slurry. After having extruded this kneading material by thickness (T) 1.2mm, acquiring 
the Green object and carrying out the debinder of this Green object enough, **** return and a T250micrometer plate were 
obtained [ the sintered material ] for rolling by 10% or less of reduction of sectional area. 

[0033] It is the aspect ratio (LAV) X = 2.0 of the direction of a perpendicular (X), and became [ in the rolling direction of 
Mo particle of this rolled plate ] those Y / (LAV) [(LAV) ratio X] =1.7 at the aspect ratio (LAV) Y = 3.4 of the parallel (Y) 
direction, and the rolling direction. The anisotropics of Y at this time and the coefficient of thermal expansion of the 
direction of X were 1.3xlO-6/K. Surface roughness was Ra<=0.1 micrometer and Rmax <=1 micrometer. Moreover, the 
ingredient with which thermal conductivity 163 W/m-K, tensile strength 780MPa, Yoimg's modulus 280GPa, and heat 
dissipation nature have a good and high intensity property was made. 

[0034] This obtained plate was processed into the leadframe of the configuration shown in drawing 1 and drawing 2 by 
double-sided etching. In addition, there was no deformation by etching processing, and side etch is 50 micrometers and it 
was satisfactory to use practically. 

[0035] (Example 2) Blend the same Mo powder as Example 1, and Cu powder at a rate of 7:3, and mix to - homogeneity 
enough. To this mixed powder, the same binder as Example 1, a surfactant, and pure water were mixed and kneaded. For 
kneading, it let it pass 7 times on through one and 3 rolls twice at the kneading machine, the binder was fully spread, and 
it was made the hyperviscous slurry. After having extruded this kneading material by TO.Snmi, acquiring the Green object 
and carrying out the debinder of this Green object enough, rolling was repeated for the sintered material by 10% or less of 
reduction of sectional area, and the T150micrometer plate was obtained. 

[0036] It is the aspect ratio (LAV) Y = 3.1 of Mo particle of this rolled plate, and X (L/W) = 2.1, and was set to those Y / 
(L/W) [(L/W) ratio X] =1.5. The anisotropics of Y at this time and the coefficient of thermal expansion of the direction of 
Xwere 1.2xl0-6/K. 

[0037] Surface roughness was Ra<=0.1 micrometer and Rmax <=1 micrometer. Moreover, the ingredient with which 
thermal conductivity 190 W/m-K, tensile strength 660MPa, Young*s modulus 220GPa, and heat dissipation nature have a 
good and high intensity property was made. 

[0038] This obtained plate was processed into the leadframe of the configuration shown in drawing 1 by double-sided 
etching. In addition, there was no deformation by etching processing, and side etch is 30 micrometers and it was 
satisfactory to use practically. 

[0039] (Example 3) Blend the same Mo powder as Example 1, and Cu powder at a rate of 1 :1, and mix to - homogeneity 
enough. To this mixed powder, the same binder as Example 1, a surfactant, and pure water were mixed and kneaded. 
Through one was spread twice over the kneading machine, the binder was spread over kneading 6 times in through 10 
minutes at 3 rolls, and it was made the hyperviscous slurry. After having extruded this kneading material by T0.2nmi, 
acquiring the Green object and carrying out the debinder of this Green object enough, rolling was repeated for the sintered 
material by 10% or less of reduction of sectional area, and the T40micrometer plate was obtained, 
[0040] It is the aspect ratio (L/W) Y = 3.2 of Mp particle of this rolled plate, and X (L/W) = 1.9, and was set to those Y / 
(L/W) [(L/W) ratio X] =1.7. The anisotropics of Y at this time and the coefficient of thermal expansion of the direction of 
X were 1.5x1 0-6/K. Surface roughness was Ra<=0.1 micrometer and Rmax <=1 micrometer. Moreover, the ingredient 
with which thermal conductivity 250 W/m-K, tensile strength 530MPa, Young's modulus ISOGPa, and heat dissipation 
nature have a good and high intensity property was made. 

[0041] This obtained plate was processed into the leadfi-ame of the configuration shown in drawing 1 by double-sided 
etching. In addition, there is no deformation by etching processing, side etch is 8 micrometers, and a problem is inside 
**** to use practically. 
[0042] 

[Effect of the Invention] As explained above, according to this invention, it can have a mechanical strength which lead 
material does not deform easily, can diffuse efficiently to generation of heat of a component, and excels in electrical 
characteristics, and the etching nature required for pattern formation and punching nature of a leadframe can offer the 
cheap material for leadfi-ames and its cheap manufacture approach, and the semiconductor package using it good. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the compoxmd rolled stock containing copper (Cu) and 50% of the weight or more of molybdenum (Mo), 
and is 3 below 40-250 micrometers of board thickness, thermal conductivity 160 - 250 W/m-K, Young's modulus 180 - 
280GPa, coefficient-of- thermal-expansion 1 lxlO-6/K, and the consistency of lOg/cm. Composite for leadframes 
characterized by consisting of the following composites. . 

[Claim 2] Composite for leadframes with which it consists of Cu-Mo compound rolled stock, and the ratio [(L/W) Y/ 
(LAV) X] of the aspect ratio (L/W) of each Mo particle of the rolling (Y) direction and the direction of a rolling 
perpendicular (X) is characterized by the anisotropics of a coefficient of thermal expansion being below L5xlO-6/K or 
less in two in the composite for leadframes according to claim 1. 

[Claim 3] It is the Cu-Mo compound rolled stock in which said leadframe contains copper (Cu) and 50% of the weight or 
more of molybdenum (Mo) in the semiconductor package equipped with the leadframe which carries semi-conductor 
components, and they are below 40-250 micrometers of board thickness, thermal conductivity 160 - 250 W/m-K, Young^s 
modulus 180 - 280GPa, coefficient-of-thermal-expansion llxlO-6/K, and consistency 10 g/cm3. Semiconductor package 
characterized by having the following. 

[Claim 4] Said Cu-Mo compound rolled stock is a semiconductor package characterized by for the ratio [(L/W) Y/(L/W) 
X] of the aspect ratio (L/W) of each Mo particle of the rolling (Y) direction and the direction of a rolling perpendicular 
(X) being two or less in a semiconductor package according to claim 3, and the anisotropics of a coefficient of thermal 
expansion being below 1 .5xlO-6/K. 

[Claim 5] The manufacture approach of the composite for leadframes which carries out extrusion molding and is 
characterized by sintering and cold rolling, or carrying out warm rolling and obtaining Cu-Mo compound rolled stock 
after adding a binder to the powder which mixed enough Cu powder 30 micrometers [ or less ] and 2-6-micrometer Mo 
powder so that copper (Cu) and 50% of the weight or more of molybdenum (Mo) mi^t be included and kneading 
enough. 

[Claim 6] Setting to the manufacture approach of the composite for leadframes according to claim 5, said Cu-Mo 
compound rolled stock is below 40-250 micrometers of board thickness, thermal conductivity 160 - 250 W/m-K, Young's 
modulus 180 - 280GPa, coefficient-of-thermal-expansion llxlO-6/K, and consistency 10 g/cm3. The manufacture 
approach of the composite for leadframes characterized by having the following properties. 

[Claim 7] The manufacture approach of the composite for leadframes characterized by the ratio [(L/W) Y/(L/W) X] of the 
aspect ratio (L/W) of each Mo particle of the rolling (Y) direction of said Cu-Mo compound rolled stock and the direction 
of a rolling perpendicular (X) performing said cold rolling or warm rolling in the manufacture approach of the composite 
for leadframes according to claim 5 or 6 so that the anisotropy of a coefficient of thermal expansion may become below 
1.5xlO-6/K or less by two. 
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http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipd^ 2/13/06 



